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© A polygonal throw away insert (1) having a cut- 
ting edge (2), a center land (5) and a breaker groove 
(9) formed between the cutting edge and the center 
land. It is further formed with pairs of slopes (4) in 
the breaker groove near its noses, each pair extend- 
ing obliquely at an angle of 5 - 20 degrees in 
symmetrical relation with each other with respect to 
each of the bisectors of the nose to form a ridge 



FIG.1 



therebetween, breaker protrusions (6) extending from 
the center land toward the noses and having a 
tapered end, breaker walls (7) extending obliquely 
upwardly from the rear end of the pairs of slopes to 
the front end of the breaker protrusions (6), and 
ellipsoidal grooves formed in the breaker grooves so 
as to be continuous with the breaker walls. 
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THROW AWAY INSERT 



This invention relates to a throw away insert, 
and more specifically an improvement in chip 
breaker for smooth chip disposal in a region be- 
tween the medium cutting region and the heavy 
cutting region. 

Inputting operations, it is extremely important 
to break and discharge the chips smoothly for 
better workability. To achieve this, various chip 
breakers have been developed. It has been a com- 
mon practice to contemplate three cutting regions, 
i.e. those for iight cutting, medium cutting and 
heavy cutting according to the cutting conditions 
(cutting speed, feed rate, and depth of cut) as 
shown in Fig. 4 and develop a chip breaker suited 
for each cutting region. But because of a lower 
depth of cut due to improvements in dimensional 
accuracy of the material and of an increased feed 
rate, new cutting regions, which are not covered by 
any of the abovesaid cutting regions, tend to ap- 
pear. 

These new regions are two regions which, in a 
new high-feed rate region shown in Fig. 4, do not 
overlap the medium cutting region nor the heavy 
cutting region. 

The more important among the two regions is 
the one having a higher feed rate than the medium 
cutting region and a smaller depth of cut than, the 
high cutting region, that is, the hatched region in 
Fig. 4. This is because the chips produced in this 
region tend to be thicker and more difficult to 
break. Thus the development of a chip breaker 
which is effective for this new region has been 
expected. 

Prior art throw away inserts disclosed in Japa- 
nese Examined Utility Model Publications 57-30004 
and 1-15442 can be used in both the light cutting 
region and the medium one. But these inserts have 
the following problems. 

While the depth of cut is small enough to be 
within the nose radius, the chips are discharged 
substantially in the direction of bisector of the nose 
angle. It is well known that as the depth of cut 
increases, the direction in which the chips are 
discharged approaches the direction in which the 
straight portion of the cutting edge extends 
(opposite to the feed direction). 

For the new high-feed rate region where the 
depth of cut is 1 - 5 mm and the feed rate is 0.3 - 
0.7 mm/rev., an insert having a nose radius of 1.2 - 
1.6 mm is ordinarily used. In such a case, as the 
depth of cut increases, the chip discharge angle d 
will change from the state shown in Fig. 5 where 
the depth of cut is smaJI (1-2 mm) to the state 
shown in Fig. 6 where it is large (4-5 mm). 

For a medium feed rate (f = 0.3 - 0.4 



mm/rev.), a narrower chip breaker as shown in Fig. 
7 is preferable, whereas for a high feed rate, a 
wider chip breaker as shown in Fig. 8 is effective 
because the chips produced in such a state tend to 

5 be thick and difficult to break. 

Since, as described above, the direction in 
which the chips are discharged changes with the 
depth of cut and the optimum width of chip breaker 
changes with the feed rate, it was very difficult to 

w design a chip breaker which can be used not only 
in the conventional cutting regions but also in the 
new regions where the depth of cut is small and 
the feed rate is high. 

The throw away inserts disclosed in the ab- 

75 ovementioned publications are both provided in a 
breaker groove formed near each comer with a 
protrusion extending toward the tip of the nose to 
expand the chip disposable region. But because 
such a protrusion narrows the width of the chip 

20 breaker, it tends to cause chip clogging at high 
feed rate. Thus, with these inserts, the cutting area 
can be expanded from the low cutting region to- 
ward the medium one to some extent. But they 
cannot be used in the heavy cutting region where 

25 the feed rate is high. 

It is an object of the present invention :c pro- 
vide a throw away insert having a chip rveaKe; 
which allows the insert to be used In tna rsE« 
region shown in Fig. 4. 

30 In accordance with the present invention, there 

is provided a throw away insert having a cutting 
edge, a center land and a breaker groove formed 
between the cutting edge and the center land, 
characterized in that a pair of slopes are formed in 

35 the breaker groove near each of noses of the 
insert, the slopes extending obliquely at an angle of 
5-20 degrees in a symmetrical relation with each 
other with respect to the bisector of each nose to 
form a ridge therebetween, breaker protrusions ex- 

40 tending from the center land toward each of the 
; noses and having a tapered end, breaker walls 
extending obliquely upwardly form the rear end of 
the each pair of slopes to the front end of the 
breaker protrusions, and ellipsodal grooves formed 

45 in the breaker groove so as to be continuous with 
the breaker walls. 

With the throw away insert according to the 
present invention, the chip discharge angle 
changes according to the cutting conditions, so that 

so the relative breaker width (the distance between the 
point where chips form and the point where chips 
collide) can be adjusted to optimum value. Such 
conditions are described below more specifically. 
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[while the depth of cut is small (d = 1 .0 - 2.0 mm)] 

While the feed rate is within an ordinary range 
(f = 0.3 - 0.4 mm/rev.), chips formed near a nose 2 
show a tendency to flow out into a line C. But; due 
to the guiding effect of slopes 4 formed at the front 
side with respect to the direction of feed, their 
discharge angle will reduce gradually until they 
collide against breaker walls 7 provided ahead of a 
breaker protrusion. The chips then curl and get 
broken. 

While the feed rate is high (f = 0.5 - 0.7 
mm/rev.), the chips are guided by the slopes 4 in 
the same manner, colliding the breaker walls 7. But 
because the chips are rather thick and difficult to 
break in this case, they are guided along the walls 
7 so as to flow into grooves 9 continuous with the 
terminal ends of the walls 7. The chips are broken 
when subjected to strain by a convexed surface 9a 
of each groove 9 near a center land (Fig. 2). 
Accordingly, the chips formed while the feed rate is 
high is curled with a larger radius of curvature than 
the chips formed during normal feed rate. This 
makes it possible to discharge even thick chips 
smoothly and thus to prevent clogging with chips. 



[while the depth of cut is large (d = 4 - 5 mm)] 

While the feed rate is within an ordinary range 
(f = 0.3 - 0.4), due to smaller guiding action by the 
slopes 4, the chip discharge angle is only slightly 
smaller than the angle shown in Fig. 6, i.e. 90 
degrees. Anyhow, the chips are curled and broken 
by colliding against the breaker walls 7 provided 
ahead with respect to the direction of feed. 

When the feed rate is high <f = 0.5 - 0.7), 
thicker chips show a stronger tendency to flow 
along the surface of the insert than thin ones. Thus 
the slopes 4 have a stronger guiding effect while 
the feed rate is high. Accordingly, the chips are 
curled mainly on the concave 9a of the groove 9. 
This serves to increase the relative breaker width, 
thus allowing the chips to smoothly curl and break. 

By the combined action of the slopes 4, the 
breaker walls 7 of the breaker protrusion and the 
ellipsoidal grooves 9, chips can be disposed ac- 
cording to the cutting conditions. Thus the throw 
away insert according to the present invention can 
cover not only the new high-feed rate region shown 
in Fig. 4, but also other new regions which are 
expected to increase more and more. 

With the throw away insert according to this 
invention, by suitably combining the slopes formed 
in the breaker groove near the nose to form a 
ridge, the breaker protrusion continuous with the 
slopes and the ellipsoidal grooves, thinner chips 
which are produced while the feed rate is low, can 



be disposed when they collide against the breaker 
walls provided at the tip of the breaker protrusion, 
whereas thicker ones, which are produced while 
the feed rate is high, can be disposed in the 

5 ellipsoidal grooves provided ahead of the breaker 
walls with respect to the direction of discharge. 
This makes it possible to discharge chips without 
the fear of clogging. Also, smooth cutting operation 
becomes possible in the new high-feed rate region 

10 including the region where the depth of cut is small 
and the feed rate is high. 

Other features and objects of the present in- 
vention will become apparent from the following 
description taken with reference to the accompany- 

75 ing drawings, in which: 

Fig. 1 is a plan view of a portion of the first 
embodiment; 

Fig. 2 is a sectional view taken along line l-l of 
Fig. 1; 

20 Fig. 3 is a sectional view taken along line ll-ll of 
Fig. 1; 

Fig. 4 is a graph showing the regions which the 

insert of the first embodiment can cover; 

Figs. 5 and 6 are plan views showing the chip 
25 discharge directions when the depth of cut is 

small and large, respectively; 

Figs. 7 and 8 are sectional views showing how 

the chips are discharged when the feed rate is 

low and high, respectively; 
30 Figs. 9 and 10 are sectional views showing 

modified ridges; and 

Figs. 11 and 12 are plan views of other embodi- 
ments have modified breaker protrusions. 
Fig. 1 shows the preferred embodiment of the 

35 throw away insert according to this invention. Its 
basic structure is as described above. The slopes 4 
of this throw away insert 1 should be inclined at an 
angle of 5* £ 0i £ 20* . If the angle of inclination is 
less than 5 degrees, the effect of adjusting the chip 

40 discharge angle may be insufficient while the feed 
rate is low. If it is more than 20 degrees, the chips 
• will not flow smoothly while the feed rate is high 
and the depth of cut is large. 

Figs. 9 and 10 show different types of ridges 

45 defined by the slopes 4. As shown in Fig. 9 by 
providing a fiat portion 1 1 along the top edge of the 
ridge, when the depth of cut is small (d = 1 .0 
mm), the chips will flow on the line C, not affected 
by the slope 4. and abut the breaker walls 7 taking 

50 the shortest course. Thus the chips can easily curl 
and break. The flat portion 1 1 should have a width 
of preferably 0.1 - 0.2 mm. If it is too narrow, it will 
not be effective wheres if too wide, the area of the 
slope 4 will unduly decrease. 

55 As shown in Fig. 1 0, the ridge may be formed 

along its top edge with a curved surface 12 having 
a radius of curvature R of 0.2 - 0.5 mm. It has the 
same function as the flat portion 1 1 . 
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In order to guide thicker chips into the ellipsoi- 
dal grooves 9, the breaker protrusion 6 should have 
its tip tapered so that the breaker walls 7 will form 
a given angle with respect to the straight portion 10 
of each cutting edge, as shown in Fig. 1 . 

To achieve this, the breaker protrusion 6 shown 
in Fig. 11 has its tip curved with a radius of 
curvature of 0.2 -0.5 mm and is formed with ridge 
lines continuous with the tip and extending at an 
angle of 02 with respect to the straight edges 10 
(its range is preferably 1 ° £ 62 < Bo/2). 

The breaker protrusion 6 shown in Fig. 12 has 
a point angle which is smaller by 2*83) than the 
angle 60 and is provided with ridge lines extending 
at an angle 0 2 (> 03) with respect to the straight 
cutting edges 10. 

The ellipsoidal grooves 9 open to both breaker 
groove bottoms 3a and the breaker walls 7. In the 
embodiment shown in Rg. 1, the grooves 9 are 
provided so that the intersecting lines between the 
groove surfaces and the top surface will form ridge 
lines 8 extending along the grooves. 



Claims 

1. A throw away insert having a cutting edge, a 
center land and a breaker groove formed between 
said cutting edge and said center land, character- 
ized in that a pair of slopes are formed in said 
breaker groove near each of noses of said insert, 
said slopes extending obliquely at an angle of 5 - 
20 degrees in a symmetrical relation with each 
other with respect to the bisector of each nose to 
form a ridge therebetween, breaker protrusions ex- 
tending from said center land toward each of said 
noses and having a tapered end, breaker walls 
extending obliquely upwardly from the rear end of 
said each pair of slopes to the front end of said 
breaker protrusions, and ellipsodal grooves formed 
in said breaker groove so as to be continuous with 
said breaker walls. 

2. A throw away insert as claimed in claim 1, 
wherein said ridge is formed along its top edge 
with a narrow flat portion. 

3. A throw away insert as claimed in claim 1, 
wherein said ridge is formed along its top edge 
with a curved surface having a small radius of 
curvature. 

4. A throw away insert as claimed in any of claims 
1 -3, wherein said protrusion has a tip having a 
small radius of curvature and is formed with ridge 
lines continuous with said tip and extending at an 
angle of 0 2 ( = 1 ° - 1/2 of the nose angle) with 
respect to the straight portion of said cutting edge. 

5. A throw away insert as claimed in any claims 1 - 
3, wherein said each breaker protrusion has a point 
angle smaller than the nose angle by 2* 63(03 = 



-5-10°) and is formed with ridge lines continuous 
with its tip and extending at an angle of 0 2 ( > 83) 
with respect to the straight portion of said cutting 
edge. 
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